A novel and promising method for the detection of chemical molecules in a liquid was realized using a con tact of p-CuO and n-type ZnO semiconducting ceram ics (p-n contact). When this device is soaked in an alco hol, a characteristic current-voltage (I-V) relation is observed. It is possible to discriminate the chemical species and to estimate the alcohol concentration in al cohol-water solutions. Since the characteristic I-V re lation occurs from chemical interaction between alco hol molecules and semiconductor surfaces at the con tact interface, the p-n contact is expected to be applica ble for the detection of other chemical molecules in a liquid-or gas-state.
Introduction
It is widely accepted that the surface state of a semiconductor depends on the nature of its surround ing atmosphere.
Such a phenomenon has already been found in the 1950's by many workers,1),2) and the induced changes in the electrical properties have been utilized for gas detection.3)-8) The conventional methods of detecting gas molecules are all but those of utilizing the change in surface resistance of porous semiconducting ceramics. On the other hand, many complicated analytical instruments to detect chemical species in fluids, that is gases or liquids, have been developed. However, these are almost ex pensive and need troublesome pretreatments, and those lack in selectivity. The authors reported that the electrical conductivity of hetero-contact made of two ceramic pellets of p-and n-type semiconductors, was sensitive to humidity9)-13) or gases.14),15) Owing to surface roughness of contacted sintered speci mens permitting penetration of fluid into the inter face and to the closeness among two semiconductor surfaces and fluid molecules, the electrical proper ties of the interface change with the liquid molecular species in the surrounding. The conclusion of this study is that it is possible to chemically recognize liquid molecules with a p-n semiconductor contact.
